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Risk Indicators for Hospitalization
during the Last Year of Life
Sally C. Stearns, Mary Grace Kovar, Kevin Hayes, and Gary G. Koch
Objective. High levels of hospital expenditures for older people during their last
year of life are widely documented. However, evidence of the association between
prospectively measured indicators and subsequent hospitalization is sparse. This arti-
cle investigates the pattern ofhospitalization for a sample ofMedicare enrollees during
their last year of life.
Data Sources. Data from the Longitudinal Study ofAging, a national study ofpersons
age 70 and older, are used. Only data on decedents are used.
Study Design. We determine individual characteristics (including functional status,
evidence of disease, living arrangement, and prior hospitalization) shortly before the
last year of life. A distinction is made between terminal and nonterminal admissions.
National estimates and regression analyses using survey weights are conducted.
Principal Findings. The likelihood of any use is high regardless of age, functional
status, or the presence ofmajor diseases. Although only a few indicators are associated
with having a terminal stay, a number of indicators are associated with nonterminal
use. Nonterminal stays and total nights hospitalized are positively associated with
prior evidence of disease, prior hospitalization, and age, although the probability of
nonterminal use decreases with age for persons over 82 years old. The relationship
between use and functional status depends on whether persons lived alone, were
institutionalized, or had private health insurance.
Condusions. This study demonstrates that while it is difficult to predict who will be
admitted to the hospital at the time of death, a number of characteristics existing be ore
the last year of life are associated with nonterminal hospitalization and total nights
hospitalized during the last year of life.
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OVERVIEW
The task of providing appropriate but affordable care to older people at
the end of life is a challenge of major importance. The elderly population
continues to grow, both as a proportion ofthe total population and in absolute
numbers, and it will expand even more rapidly as the baby boomers age.
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Death rates are high at older ages, and a substantial portion of Medicare
hospital expenditures (and, therefore, of total Medicare expenditures) for
the elderly occurs during the year prior to death. Other factors, including
increasing health care costs, concerns about quality of life, and the expanding
role of innovations such as living wills, work together to focus attention on
the issues of the location and intensity of services for the ill elderly.
Callahan (1987) argued that explicit constraints on public expenditures
for hospital care for costly medical interventions should be considered since
the marginal benefit from some acute care resources used by the severely ill
elderly may be quite low. Conceivably, these constraints could be based on
such factors as medical prognosis, functional status, or even age. However,
Butler (1990, 1991) argued that many people will be in very good health up
until the time of their death and that the terminal period of a person's life may
be difficult to identify in advance, particularly for non-cancer cases. Emanuel
and Emanuel (1994) cited evidence that cost savings from advance directives
and hospice are not likely to be substantial, although these mechanisms may
improve the appropriateness of care delivered. Scitovsky (1988) noted that
implementing controversial limits on public expenditures may not be neces-
sary and may not lead to substantial reductions in costs. She hypothesized
that providers, patients, and families may themselves choose to limit the use
of acute care services when medical prognosis and functional status are poor.
This article provides an assessment of hospitalization (admissions and
total nights hospitalized) for a nationally representative sample of elderly
people during their last year of life in order to identify indicators associated
with increased risk of using hospital services. We investigate hospitalizations
during the last year of life in relation to age, health status (functional status,
presence of chronic disease, and perceived health status), prior hospitaliza-
tion, and living arrangement before the beginning of that year. Determination
of indicators associated with higher levels of hospitalization in the last year of
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life should lead to a greater understanding of the characteristics of individuals
likely to have relatively higher expenditures when they are in their last year
of life. This understanding, in turn, may contribute to the development of
policies to ensure appropriate care and efficient use of health care resources.
PREVIOUS STUDIES
This study builds on two sets of existing literature. First, studies of the costs of
hospital care during the last year of life provide motivation for the analyses.
Second, studies of factors associated with hospital use provide a basis for
selecting risk indicators for analysis.
In a study of a cohort of Medicare enrollees, Lubitz and Prihoda (1984)
found that 28 percent of total Medicare expenditures over a one-year period
for the cohort was accounted for by expenditures during their last year of life
for the 6 percent ofthe enrollees who died in 1978. The largest component (77
percent) oftheir Medicare expenses was for hospital care. Using 1980 National
Medical Care Utilization and Expenditure Survey data, Kovar (1986) found
that among people age 65 or older in the community at the beginning of
the year, the 5 percent who died or were institutionalized during the year
accounted for 22 percent of total medical care expenditures during that year.
These findings do not mean that all hospital care costs during the last
year of life are for expensive, heroic interventions. Lubitz and Prihoda (1984)
found that only 6 percent of the people who died in 1978 had Medicare
expenses exceeding $15,000. In a later study, Lubitz and Riley (1993) showed
that Medicare payments for decedents remained fairly constant from 1976
through 1988 as a proportion of the total Medicare budget, but that the pro-
portion of total payments going to hospitals in 1988 was higher for decedents
(70 percent) than for survivors (53 percent).
Most people, regardless of age, die in hospitals (McMillan, Mentnech,
Lubitz, et al. 1990). Information from death certificates indicates that 51
percent of persons age 65 or older were hospital inpatients when they died
in 1988, and an additional six percent died in the outpatient department or
emergency room. Among persons age 85 or older, 42 percent died as inpa-
tients and 4 percent died in the outpatient clinic or emergency room (National
Center for Health Statistics 1991). Stays at the very end of life contribute
substantially to Medicare expenditures during the last year of life. McCall
(1984) showed that over 60 percent of the Medicare expenditures during the
last year of life occurred during the last three months of life as use of hospital
52 HSR: Health Services Research 31:1 (April 1996)
services intensified; Lubitz and Riley (1993) found that40 percent of Medicare
payments during the last year of life occurred during the last 30 days.
Wolinsky et al. (1994) used data from the Longitudinal Study of Aging
to model inpatient hospital use over a seven year period as a function of
a number of indicators at baseline. The authors found that the probability
of having one or more hospital stays was associated primarily with being
male, having prior hospital stays or physician visits, and having lower-body
limitations. Poor perceived health status also correlated significantly with days
hospitalized over the seven years, and persons who died during the follow-up
period had higher hospital use than did survivors.
Scitovsky (1988) used data from patients at the Palo Alto Medical Clinic
to explore whether people with poorer functional status are likely to receive
fewer hospital services during the last year of life. She defined three levels
of functional impairment (unimpaired, partial, and severe) according to the
degree and length of impairment based on activities of daily living (ADL)
measures during the last year of life. She showed that inpatient hospital use,
in total and as a proportion of total health care expenditures, was much lower
for persons with poorer levels of functional status. Furthermore, Scitovsky
found high levels oflong-term care expenditures relative to acute care expen-
ditures for the frail elderly and functionally impaired. Scitovsky concluded
that sophisticated life-extending hospital services may already be allocated in
a more rational manner than might generally be assumed.
However, Scitovsky used a measure of functional impairment based in
part on the duration ofimpairment during the lastyear oflife. Functional status
during the last year of life may notbe the appropriate measure since functional
status can change a great deal during the last year of life. Brock et al. (1992)
reported that 59 percent of the decedents age 65 or older were freely mobile
and 53 percent were in good to excellent health one year prior to death. At
one month prior to death, however, only 24 percent were reported to be in
good or excellent health and only 30 percent were freely mobile; these rates
declined to 11 percent and 13 percent respectively for the day before death.
Rates of functional ability also vary by age. Lentzner, Pamuk, Rhodenhiser,
et al. (1992) found that the proportion of decedents defined as having severe
functional disabilities during the last year of life increased from 3 percent for
persons age 65-74 to 22 percent for persons age 85 or older, and that only 6
percent of the oldest group were fully functional during the last year.
The analyses in this study extend the existing literature in several ways.
First, we apply the work by Wolinsky et al. using observations only for dece-
dents, since their use is known to be so high. Second, we extend Scitovsky's
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work using a nationally representative sample rather than data on patients at
a single clinic. We extend both sets of work by controlling for measures of
health status, living arrangement, and prior hospital utilization shortly before
the year prior to death. Finally, we include interactions between functional
status and other characteristics to explore their relationships to hospitalization
during the last year of life.
MATERIALS AND METHODS
The data for this study come primarily from the Longitudinal Study ofAging
(LSOA), which was designed to measure changes in functional status and
living arrangement in a cohort of older Americans (Kovar, Chyba, and Fitti
1992). The LSOA was based on a nationally representative sample of 7,527
individuals who were living in the community and were 70 or older in 1984.
The baseline interview was conducted in the person's home; the reinterviews,
in 1986, 1988, and 1990, were conducted by telephone and mail. Family
members were interviewed if the sample person was unable to participate in
the survey. A follow-up interview was conducted with the family if the sample
person had died.
Records of all persons who provided the necessary information were
linked with both the National Death Index (NDI), a computerized file of
all death certificates filed in the United States (Bilgrad 1990), and the file of
Medicare claims. Data from the LSOA used for this study include data from
the four interviews, date of death from the NDI for 1984-1989, and Medicare
claims data for 1984-1990. We constructed disease indicators from both the
interviews and Medicare claims. Information on the supply of hospital and
nursing home beds came from the Area Resource File (U.S. Department of
Health and Human Services 1987).
We use reports of hospitalizations during the last year of life (number
of hospital stays, location of death, and total nights hospitalized) from the
interviews following the sample person's death. Therefore, all hospital stays
are represented, not just Medicare-covered stays. Although the interview
responses may have some reporting error since they are proxy responses,
we believe that they are more complete than the claims data for all years of
the follow-up period.'
Geographic variables from the LSOA include four regional indicators
and a dichotomous urban variable defined by whether the county is an
urbanized county having 20,000 or more urban residents. We include ratios
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of hospital and nursing home beds to Medicare enrollees from the Area
Resource File to control for the supply of health care resources. Hospital-
ization rates may be greater in areas with a greater supply of hospital beds
and lower in areas with a greater supply of substitute resources. The bed-to-
population ratios are calculated as averages based on area aggregations (31
self-representing MSAs and 40 areas defined by region of the country and
county adjacency codes).
The analysis sample consists of the 870 persons for whom date of
death is known, complete responses for the number of hospital stays and
nights hospitalized during the last year of life are available, and the last
interview occurred at least one year but not more than two years prior to
death.2 Thus, functional status, disease indicators, living arrangement, and
prior hospitalizations are measured prior to the last year of life.
The analyses pertain to national estimates of the proportions ofpersons
with hospitalizations during the last year of life and two regression models.
The goal of the analyses is to evaluate relationships between factors observed
before the last year of life and types of hospital use during the last year of life.
We first estimate a multinomial logistic model for the relative odds ofuse
with a three-category dependent variable defined as: one or more nonterminal
hospital stays (52 percent); terminal hospital stay only (21 percent); or no
hospital stays (27 percent). Persons with a nonterminal stay also may have
a terminal stay but are placed exclusively in the nonterminal category. The
definition of these categories and the use of the multinomial logistic model
allow for analysis of the use of the hospital either potentially repeatedly
during the last year of life (i.e., nonterminal use) or of the hospital only at
the time of death (i.e., terminal use only) relative to not using the hospital at
all. This approach is analogous to a case-control approach in which each of
the two groups of users (cases) are compared with nonusers (controls). The
intent of the model is to identify indicators associated with increased risk of
these two retrospectively distinct types of hospitalization versus those without
any hospitalization as a reference group. The advantage of the multinomial
logit specification (relative to other specifications that combine some of these
categories) is that it allows analysis of these distinct entities and, in particular,
specific comparisons between two sets of entities. Persons with nonterminal
stays are compared to persons without any stays in order to determine fac-
tors associated with nonterminal use. Persons with terminal stays only are
compared to persons without any stays to determine factors associated with
dying in the hospital rather than having no hospital use during the last year of
life. Given these purposes, it is important to note that while it is not possible
to predict for most admissions whether the patient will die during a hospital
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stay, such a prediction is not necessary or relevant for the estimation since
we are not tying to model sequential events.
We then estimate an ordered logistic regression model of the number
of nights using a six-category dependent variable of the number of nights
hospitalized during the last year of life (0, 1-7, 8-14, 15-30, 31-60, and
61-365 nights). The dependent variable, which combines nights from all
stays (nonterminal and terminal), provides a measure of the overall extent
of hospital use during the last year of life. We expect that the results from this
model should reinforce the findings from the first model.
We consider functional status one year prior to death to be the exposure
variable ofmajor interest. Age and disease categories are additional important
confounding measures of health status. Since hospital use may first increase
but then decrease with age or a decline in functional status, the squared values
of these variables were included in both regression models.
Table 1 lists the control variables used in the analyses and the charac-
teristics of the sample members. The analysis sample was 45 percent male
and 93 percent white. The average age at the interview prior to death was 82.
Almost everyone was enrolled in Medicare, and approximately 70 percent
of the sample had some form of private health insurance in 1984 as well.
Twenty-five percent of the sample lived in a household with income greater
than $20,000 in 1984.3 In response to a global health assessment question
during the baseline interview, 20 percent indicated that they were in poor
health. Thirty-four percent had at least one hospital stay during the year prior
to the interview before death. At the last interview prior to death, 28 percent
lived alone, 10 percent lived in a nursing home, and 62 percent of the sample
lived with other people.4 On average, the decedents had difficulty with 2.3
ADLs (out of a maximum of 7). About 22 percent had cancer, 41 percent
had a heart condition, and 20 percent had had a stroke. Approximately 46
percent of the decedents died in the hospital.
We used preliminary stepwise regression of a logistic model of the
likelihood of one or more hospital admissions to select interactions between
variables for inclusion in the regression models. Based on this analysis, we
include the interaction offunctional status with private health insurance, living
alone, and being institutionalized. Other interactions (age with functional sta-
tus, the number of chronic diseases with functional status, or various chronic
diseases with each other) are not retained in the final models on the basis of
having p > .10 for their relationship to hospitalization.
All analyses incorporate the original survey weights rescaled for factors
significantly associated with whether data on hospitalizations were missing
from the interview, based on a logistic regression analysis.5 To account for
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intraclass correlation from cluster selection ofthe sample through the complex
survey design, we multiply the standard errors of the regression coefficients
by 1.04, which is the square root of the design effect from a logistic regression
for the odds of any hospitalization. The p-values (for two-tailed t-tests) were
based on these adjusted standard errors.
RESULTS
National estimates of hospitalization by age group, functional status, and
chronic disease indicators are presented in Table 2. The likelihood of hospi-
talization (in total and for nonterminal hospital stays) first increased with age
but then decreased for persons age 85 and older. However, among those who
were hospitalized, the proportion of high users (61-365 nights hospitalized)
generally decreased with age, and the proportion of low users (1-7 nights
hospitalized) increased. Among persons with one or more stays, a third of the
people age 85 or older spent a week or less in the hospital in contrast to a
fourth of those age 70-74.
Similarly, the likelihood of being hospitalized during the last year of
life first increased at greater levels of functional difficulty but then decreased.
People with severe functional disability prior to the last year of life were more
likely to be low users if hospitalized than were people with less disability.
Heart disease, cancer, and stroke are the three leading causes of death.
Decedents with cancer or heart disease prior to the year before death were
more likely to be hospitalized during their last year of life than others. People
who had a stroke prior to the last year of life were more likely than others to
have extremely long hospital stays.
The national estimates show the amount of hospitalization. We investi-
gate the statistical significance of the relationships using regression analyses
that control simultaneously for age, health status, and the other indicators
in Table 1. Table 3 summarizes the results for variables that are statistically
significant at p < .10 and presents odds ratios for the variables that are not
interacted with other variables.6
The first column in Table 3 presents key results on the probability of
nonterminal hospitalization relative to no hospitalization. The second column
presents key results on terminal hospitalization only relative to no hospital-
ization. The third column presents the key results on the number of nights in
the hospital regardless of whether the stay(s) were nonterminal or terminal.
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Table 3: Summary of Key Results from Regression Analyses
Probability ofHospitalization
Nonterminal Terminal Number of
Variabk Stays Stays Only Nights
Main Effects
Cancer
Odds ratio 2.31 1.83
Heart Disease (+)* (+)*
Odds ratio 1.45 1.31
Prior hospital use (+)** (+)*
Odds ratio 1.70 1.33
Poor health in 1984 (+)**
Odds ratio 1.76
Age (minus 70)
(Age [Minus 701)2 ( )** ( )*
ADL
(ADL)2 ( )**
Main Effects ofInteracted Variablesfor Persons with No ADL Impairments
Private health insurance (+)* (+)**
Living arrangement
Alone
Institution ( )** ( )**
Interactions with Functional Status (ADL Impairments)
Private HI * ADL ( )** ( )** ( )**
Living arrangement
Alone * ADL
Institution * ADL (+)**
Note: Coefficients for the probablility ofhospitalization are for the respective categories relative to
the category ofno hospitalization during the last year of life. The odds ratio for the noninteracted
variables are provided; results for interacted variables are discussed in the text. An appendix A,
which contains the log odds and standard errors for all coefficients, is available from the authors
upon request.
*Coefficient is significantly less ( ) or greater (+) than zero at p < .10.
**Coefficient is significantly less ( ) or greater (+) than zero atp < .05.
Having cancer, heart disease, and hospital stays before the last year
of life are significantly associated with the probability of nonterminal hos-
pitalization during the last year of life (relative to no hospitalization). The
probability of nonterminal hospitalization first increases but subsequently
decreases with age, since age is positively associated with such use but age-
squared is negatively associated. Figure 1 illustrates that, controlling for other
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indicators and relative to a person age 70, the probability of nonterminal
hospitalization increases from age 70 up through age 82 but decreases beyond
that point.
Except for the variables interacted with functional status (as measured
by the number of ADLs), none of the other main effects has a significant
association with nonterminal use during the last year of life. The interpretation
of functional status and the interacted variables requires joint consideration
of the main and interaction effects. Table 4a provides odds ratios for the
probability of nonterminal use relative to the reference cell of a person with
no ADL impairment, no private insurance in 1984, and living with others in
the community. Functional status is significantly related to the likelihood of
nonterminal hospitalization through its interaction with private health insur-
ance, living alone, and living in an institution. Having private health insurance
is significantly and positively associated with nonterminal use for persons
with zero ADL impairments; this relationship remains positive for persons
with one or two ADL impairments but became negative for persons with
three or more ADL impairments. Living in an institution (relative to living
with others) is significantly and negatively associated with nonterminal use
for persons with zero ADL impairments. For persons living with others, the
relative likelihood of nonterminal use increases at higher levels of impairment
for those without health insurance but decreases for those with health insurance.
However, for persons living alone or in a nursing home, the relative likelihood
of nonterminal use increases at higher levels of impairment regardless of
whether they have health insurance, although the magnitude of the increase
depends on the living arrangement and private insurance status.
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The second column of Table 3 provides the results for the relationships
between the explanatory variables and the likelihood of having only a ter-
minal hospital stay during the last year of life, relative to having no hospital
stay. The relationships of private health insurance and functional status to
terminal use are essentially the same as for nonterminal use; the likelihood of
terminal use increases at higher levels of impairment for persons without
health insurance but decreases for persons with private health insurance.
No other indicators are statistically significant in explaining terminal use,
although perceived poor health at the 1984 baseline interview is positive and
suggestive (p = .13).
The third column of Table 3 provides key results from the ordered
logistic regression using six categories of the number of nights in the hospital
as the dependent variable. Many of the relationships are similar to the non-
terminal use results; for example, having cancer or heart disease before the last
year of life is significantly and positively associated with the number of nights.
The main differences are that perceived poor health at the 1984 baseline
interview has a significant and positive relationship with the number ofnights,
and the number of nights does not vary significantly with living alone.
Table 4b provides odds ratios of the likelihood of having more (rather
than fewer) nights in the hospital by functional status, private health insurance,
and living in an institution. The odds ratios are relative to the reference cell of
a person with no ADL impairment, no private insurance in 1984, and living
with others in the community. The odds ofbeing hospitalized for more nights
initially increases with greater degrees offunctional impairment but ultimately
decreases. However, the point at which the reversal in the relationship occurs
varies according to insurance status and living arrangement. For persons living
in the community without private health insurance, the odds of having more
nights hospitalized decrease for persons with more than three ADL impair-
ments. For persons without private health insurance, and in an institution,
the odds only decrease for persons with seven ADL impairments and are still
three times the odds for a person with no impairments. Having private health
insurance affects these relationships. For persons living in the community
with others, the odds ofhaving relatively more nights in the hospital decrease
for persons with more than one ADL impairment, and for persons living in
a nursing home the odds decrease for persons with more than four ADL
impairments. At low levels of functional impairment (zero to two ADLS),
persons with private health insurance have greater odds ofhaving more nights
in the hospital than do persons without private insurance; however, persons
with four or more ADL impairments and private health insurance have lower
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odds ofmore nights in the hospital than do persons without private insurance
(regardless of living arrangement).
The odds ratios for having relatively more nights in the hospital in
Table 4b are always less than one for persons with private health insurance
living in an institution, although the odds ratio goes as high as 1.03 for persons
living in an institution without private health insurance. Persons who are in an
institution and have seven ADL impairments prior to the last year of life have
slightly higher odds of having more nights hospitalized during the last year
of life regardless of health insurance status. Although the differences are not
statistically significant, persons who are heavily impaired and institutionalized
prior to the last year of life do not have significantly lower odds ofhaving more
nights hospitalized.
None ofthe area characteristics is statistically significant atp< .10 in any
ofthe regressions, although these variables are based on aggregations that may
weaken the relationships to observed hospitalizations. The coefficient on the
ratio of hospital beds per Medicare enrollee in 1989 is positive and suggestive
(p= .1 1) in the estimation ofthe number ofnights. Therefore, elderly people in
areas with more hospital beds per Medicare enrollee may spend more nights
in the hospital during the last year of life than people in areas with fewer beds
per enrollee. The nursing home bed ratio is not significantly related to any of
the measures of hospitalization, although the direction of the relationship is
negative as expected for all regressions.
SUMMARY OF RESULTS
Based on this sample, people who died at age 70 and older were very likely
to have been hospitalized at least once during their last year of life. Almost
three-quarters of the decedents were hospitalized during that year; over half
had a nonterminal hospitalization. Persons known to have cancer or heart
disease (the two leading causes of death) before their last year of life were
more likely to have been hospitalized than those who had a stroke (the third
leading cause of death) or none of the three diseases.
The regression analyses show that several indicators are significantly
associated with the likelihood and amount of hospitalization during the last
year of life. Key results from the regression analyses for these decedents age
70 and older are:
Age. The likelihood of having one or more nonterminal stays increases
slightly up to age 82 and then decreases. The number of nights also increases
and then decreases. Terminal use is not significantly associated with age.
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Prior Disease. Having cancer or heart disease prior to the last year of life
increases both the likelihood of nonterminal use and the number of nights,
but having two or more ofthe three leading causes of death is not significantly
associated with hospitalization.
Perceived Poor Health in 1984. Persons who indicate that they were in
poor health in 1984 spend significantly more nights in the hospital during the
last year of life (and the relationship is positive although not significant for
the likelihood of both nonterminal and terminal stays).
Prior Hospitalization. Persons with hospital stays reported during the
year prior to the last year of life had a higher likelihood of nonterminal use
and of total nights hospitalized.
Functional Status. Functional status is associated with the probability
and length of hospitalization through interactions with other variables, as
shown in Table 4a and 4b.
Living Alone. The likelihood of nonterminal use increases significantly
for persons who live alone as their level of functional impairment increases.
Institutional Status. Amongpersons with low levels offunctional impair-
ment, the likelihoods of nonterminal use and total nights hospitalized are
lower for institutionalized persons than for noninstitutionalized persons. How-
ever, among persons with high levels of functional impairment, nonterminal
admissions and total nights are higher for institutionalized persons than for
noninstitutionalized persons.
Health Insurance. Having private health insurance increases the likeli-
hood of nonterminal use, terminal use, and number of nights spent in the
hospital among persons with no functional impairment prior to the last year
of life. However, all three measures of use are lower for persons having
both insurance and some impairment (relative to impaired persons without
insurance).
Geographic Characteristics. Persons living in areas with a greater ratio of
hospital beds to Medicare enrollees may stay in the hospital for a greater num-
ber of nights, although the results were not statistically significant (p = . 1).
Private health insurance and the interaction ofinsurance with functional
status are the only variables that are significantly related to all three measures
of use. People with private health insurance may have more extensive cov-
erage for other services such as home health care; therefore, persons with
poorer functional status might have lower rates of hospitalization because
they already have an established relationship with a home health provider.
Perceived poor health in 1984 is significant in the number of nights
regression and suggestive in the probability of use regression. Idler and Kasl
Last Year ofLife 65
(1991) cited evidence that self-evaluations of health status are predictive of
mortality for up to six to nine years and demonstrated the important direct
and independent effect of this variable in predicting mortality. Our results
indicate that this variable is also associated with hospital use during the last
year of life.
DISCUSSION
This study finds that a number of indicators existing before the last year of life
are associated with the probability of nonterminal hospitalization and nights
hospitalized during the last year of life. However, private health insurance and
the interaction of private health insurance with functional status are the only
indicators associated with the probability of being admitted to the hospital
only for a terminal stay.
The distinction between nonterminal hospitalization during the last year
of life and hospitalization terminating with death is important. Almost three-
quarters of the elderly decedents in this study were hospitalized at some time
during their last year of life. Among persons hospitalized, two-thirds had at
least one hospitalization that did not end with death, while the other third had
only one hospitalization that ended in death. Thus, hospitalization in total and
nonterminal hospitalization are both common for elderly decedents.
It is extremely difficult to predict in advance if a patient will die during
a given year or hospital admission. However, by separating the three types of
use (nonterminal, terminal only, and no use) retrospectively, we find that
different factors may be operating. Reductions in hospitalization may be
achieved most efficiently by focusing efforts such as case management on
persons who have risk indicators associated with greater levels of hospitaliza-
tion during the last year of life, even without knowing whether the person is in
the last year of life. For example, persons with a hospital stay during the year
prior to their last year of life have higher odds for nonterminal admissions than
no admissions and have higher odds for being hospitalized for more nights. It
is conceivable that some type of case management may be appropriate once
older Medicare enrollees have even one hospitalization.
Intervention in terms of other practices (e.g., managed care, physician
training, patient/family counseling, and convenience and cost of alternative
care) may be required to ensure that hospital use is appropriate or that
more palliative forms of care are used. The fact that persons living alone
may not have sufficient support at home to deal with chronic illness may
require broader development of supported living situations (e.g., continuing
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care retirement communities) to contain hospital utilization. Even when sub-
acute services (e.g., nursing homes, home care, and hospices) are available,
the tendency to use the hospital for the care of terminally ill patients may
be strong.
The results lend credence to the potential contribution of policies to
ensure that rational decisions are made regarding hospital use when prognosis
is poor, such as a suggestion by Callahan (1993) to allow Medicare benefi-
ciaries to substitute expanded long-term care for restricted hospital benefits.
However, the study finds a greater likelihood of nonterminal admissions and
greater number of nights for severely impaired persons in institutions relative
to other persons. Possible causes of this pattern include a tendency for some
nursing homes to shift their heavy care patients to hospitals; an inability
of some nursing homes to provide care to chronically ill patients during
acute episodes; or transfer of dying patients to hospitals by some nursing
homes. Structural changes to the provision of extended care services may be
required if these factors are causing greater hospital use in lieu of potentially
appropriate palliative or nursing home care.
An important caveat to the analyses is that most of the measures of hos-
pitalization were based on recall by family members or other knowledgeable
persons within two years following the decedent's death. As with any recall
data, the responses may be subject to bias, although the recall of information
on hospital use by family or others would not necessarily be affected by the
age, functional status, or disease status of the decedents. Furthermore, all
of the analyses are descriptive in nature, and a causal interpretation is not
intended. A benchmark for an "appropriate" level of services does not exist,
and the observed number of admissions may well be less than the level that
could be provided to patients with extremely poor health status.
In conclusion, this study goes beyond the current knowledge that inpa-
tient use during the last year oflife is high by determining associations between
hospitalization and indicators that existed prior to the last year of life and
by separating terminal from nonterminal admissions. The analyses do not
provide comparisons of persons in their last year of life with a healthier
population. In addition, the interview data do not allow assessment of the
intensity of services once the persons are hospitalized, although such investi-
gations would be important. Specific issues ofinterest include determining the
proportion of stays with palliative care only versus stays with more aggressive
treatments or high-technology interventions (e.g., coronary artery bypass
grafts, joint prostheses, etc.). Knowledge of the risk indicators identified in
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this analysis and a better understanding of the nature of services delivered
may ultimately help develop policies to control inpatient hospital costs.
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NOTES
1. Stearns et al. (1993) determined that some claims were missing for some years by
comparing claims data to survey responses. A subsequent rematch with the claims
data substantiated the problem.
2. Of the 2,254 sample participants who were known or believed to have died
between 1984 and 1990 in Version 4 ofthe LSOA, 1,549 participants both matched
to the claims files and had an interview completed by a knowledgeable family
member or contact person. As described later in the article, survey weights were
rescaled by factors significantly associated with whether data on hospitalizations
were missing to ensure representativeness of the sample for the analysis. The final
sample consisted of the 870 persons whose last interview occurred at least one
year but not more than two years prior to death. The latter criterion was used to
avoid aproblem ofsimultaneous measurement offunctional status, chronic disease,
and hospital use. Since the number of participants used (870) was roughly half of
the individuals with complete information (1,549), we assume that deaths among
the survey population occurred uniformly over the two-year interval between
interviews and do not make any further adjustments for the reduction in sample
size from 1,549 to 870.
3. Family income was imputed for the 5 percent of the 1984 baseline sample for
whom it was missing using a hot deck procedure with a cold start (Kovar et al.
1994).
4. Forty-two percent of the sample were married, but marital status was not included
in the analysis because it was highly correlated with living arrangement.
5. The significant factors were race, health status in 1984, and functional status at the
last interview before death.
6. Detailed regression results are available upon request from the authors.
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